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0 DIELECTRIC THICK FILM FOR INORGANIC EL AND INORGANIC EL ELEMENT 

r )Abstract: 

IOBLEM TO BE SOLVED: To offer a dielectric thick film for an inorganic 
which can grow into a large area at low cost without using expensive 
Dstrates such as quartz, and further has a high reactivity not containing 
trimental lead, and to provide an inorganic EL element. 
JLUTION: The dielectric thick film for an inorganic EL formed on the 
DStrate, comprises a dielectric material which has two or more phase 
ange points between room temperature and thick-film formation 
nperature. An inorganic EL element using this film is also provided. 
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JOTICES * 

pan- Patent-Off ice_is- not_rospo"nsible^ f or_ any_ . 1_ ~" : . _ L — 

tiages caused by the use of this translation. 

Tiis document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated, 
a the drawings, any words are not translated. 



AIMS 



aim(s)] 

aim 1] The dielectric thick film for inorganic EL whose ingredients of said dielectric thick film it is the dielectric 
:k film for inorganic [ EL ] formed on the substrate, and are the dielectric materials which have two or more phase 
asition points between room temperature - thick-film formation temperature. 

aim 2] The dielectric thick film for inorganic EL of claim 1 whose temperature gradient of said phase transition 
nts is at least 10 degrees C or more. 

aim 3] The dielectric thick film for inorganic EL of claims 1 or 2 which they are while the temperature of one phase 
nsition point is 200-700 degrees C among said phase transition points. 

aim 4] claims 1-3 — the inorganic EL element which has one of the dielectric thick films for inorganic EL. 

i n , ... Ill L 11 I . 1 II "' II 1 1 I " *' >••<••• — 

anslation done.] 
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TAILED DESCRIPTION 
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^tailed Description of the Invention] 
>01] 

eld of the Invention] This invention relates to the dielectric thick film for inorganic EL which can be functioned as a 
lit emitting device which does not have dielectric breakdown etc. and was stabilized, and an inorganic EL element, 
en the thick film dielectrics especially formed on the substrate have neither a crack nor exfoliation and use as an EL 
ment about the dielectric thick film for inorganic EL. 
102] 

ascription of the Prior Art] In recent years, the thin film EL element is briskly studied as small or a large-sized 
htweight flat display. The monochrome thin film EL display using the fluorescent substance thin film which consists 
manganese addition zinc sulfide of yellow orange luminescence is already put in practical use with the double 
ulation mold structure using the insulating layers 2 and 4 of a thin film as shown in drawi ng 3 . In drawing 3 , the 
/er electrode 5 of a predetermined pattern is formed on the substrate 1 , and the 1 st insulating layer 2 is formed on this 
/er electrode 5. Moreover, on this 1st insulating layer 2, while sequential formation of a luminous layer 3 and the 2nd 
ulating layer 4 is carried out, the up electrode 6 is formed by the predetermined pattern so that said lower electrode 5 
i matrix circuit may be constituted on the 2nd insulating layer 4. 

)03] Furthermore, colorization is indispensable in order to correspond to the object for personal computers, the object 
TV, and other displays as a display. Although the thin film EL display using a sulfide fluorescent substance thin film 
;xcellent in dependability and a resistance to environment, since the property of the fluorescent substance for EL 
ich emits light to red and the green and blue three primary colors now is not enough, it is made unsuitable for colors. 
SrS:Ce for which the blue luminescence fluorescent substance used SrS for as a parent ingredient, and used Ce as an 
ission center, ZnS:Tm, and a red luminescence fluorescent substance, ZnS:Tb, CaS:Ce, etc. are candidates as 
S:Sm, CaS:Eu, and a green luminescence fluorescent substance, and research is continued. 

K)4] The fluorescent substance thin film which emits light to such red and the green and blue three primary colors has 
roblem in luminescence brightness, effectiveness, and color purity, and has not resulted in utilization of current and a 
or EL panel. 

105] There are an approach of forming the sulfide fluorescent substance of the presentation which it is going to form 
he high temperature of 600 degrees C or more, and a method of annealing at the high temperature of 600 degrees C 
more as one of the high grade for solving these technical problems, and the manufacture approaches of the sulfide 
orescent substance thin film of high quality. 

)06] However, when a sulfide fluorescent substance thin film is manufactured by such approach, it is necessary to be 
substrate which bears an elevated temperature as a substrate. Therefore, the blue plate glass used by the liquid 
stal display, PDP, etc. cannot be used. Then, the blue light emitting device is studied, using a quartz as a substrate, 
wever, the quartz substrate is expensive and fits neither the application used by large areas, such as a display, nor a 
ss-production article. 

>07] Moreover, using a ceramic substrate is describing at JP,7-50197,A. if a thick film is furthermore used for an 
ulating layer, it is describing that it is markedly alike and increase of stability, raise in brightness, and low-battery- 
tion can be attained from the usual thin film duplex discontinuous construction. In order to make light emit by EL 
Dlex discontinuous construction using a thick-film insulating layer, it is necessary to use an ingredient with a big 
lectric constant, a thick film — 10 micrometers from -- 50 micrometers It uses by 5000 times [ 100 to ] as many 
:kness as this from the insulator layer of extent and a thin film. The EL element usually performed the alternating 
rent drive of an about [ 200V ], and has obtained luminescence. Compared with a thin film insulating layer, it is the 
=atest merit that a thick-film insulating layer has the very high withstand voltage in the high voltage. 
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)08] Here, screen-stencil, it is made to sinter at 900 degrees C using the paste of a niobic acid lead system, using an 
imina substrate as a substrate, and how to obtain a thick film is examined. 

)09]~Gen~erah^ * 
>wever, it is unrealizable, if reactivity with a substrate is high and the class of substrate and baking conditions are not 
Dsen as a detail on the other hand. As a substrate, when an alumina is used, the ingredient which contains Pb at about 

0 degrees C reacts. In order to carry out eburnation, hot sintering temperature is required, and in order for conflicting 
nditions [ say / low temperature / need ] to exist in order not to make it react with a substrate, and to suppress a 
iction with the present condition and a substrate, sufficiently hot sintering temperature cannot be used and the 
nsistency of a thick film cannot be raised. 

)10] since the about [ 100V ] high voltage is impressed to a thick-film insulating layer in EL of double discontinuous 
nstruction — a consistency top — **** — in a thick film with the inadequate eburnation which is not required, the 
nfiguration of a lifting and an EL element becomes impossible about dielectric breakdown. Moreover, even if 
sgularity is made on a thick-film front face as the eburnation of a thick film is inadequate, and it grinds a front face, 
re is exposed to a polished surface and irregularity is not avoided. Although an about 5000A fluorescent substance 
n film is formed on a thick film, if irregularity is in a thick film, a fluorescent substance thin film will not be formed 
homogeneity, but a fluorescent substance thin film will cause dielectric breakdown, and the configuration of an EL 
ment will become impossible too. 

)1 1] When forming an insulator layer in an elevated temperature 600 degrees C or more on a substrate, in the thin 
n, it is pointed out that very big two-dimensional stress occurs in a film surface as stated to J.A.P.76(12), 45, 7833 
)94) and A.P.L.L59(20), and 1 1 and 2524 (1991). The main causes of stress generating are based on the difference in 
» physical properties of the substrate which is a substrate, and the ingredient formed on it, especially a coefficient-of- 
;rmal-expansion difference. Also in a thick film, it is completely the same, and as generally as 8xl0-6/degree C, to 
ck-film dielectric materials, since the coefficient of thermal expansion of the alumina which is a substrate is 
narkably small, after thick-film forming in an elevated temperature, it is a cooling process to a room temperature, a 
isile stress will remain into a thick film and the camber of the crack in a thick film, exfoliation, and a substrate will 
lerate it. 

)12] As stated above, in the thick-film insulating layer for EL elements, it is required to raise the consistency of a 

ck film and to decrease the stress of a thick film. 

)13] 

*oblem(s) to be Solved by the Invention] Without using expensive substrates, such as a quartz, the purpose of this 
mention is cheap and is offering the dielectric thick film for inorganic EL which can be formed and the inorganic EL 
ment of a large area. 
)14] 

Jeans for Solving the Problem] Such a purpose is attained by one configuration of following the (1) - (4). 
. The dielectric thick film for inorganic EL whose ingredients of said dielectric thick film it is the dielectric thick film 
■ inorganic [ EL ] formed on the substrate, and are the dielectric materials which have two or more phase transition 
ints between room temperature - thick-film formation temperature. 

1 The dielectric thick film for inorganic EL of the above (1) whose temperature gradient of said phase transition points 
it least 1 0 degrees C or more. 

. The above ( 1 ) or (2) dielectric thick films for inorganic EL which it is while the temperature of one phase transition 
int is 200-700 degrees C among said phase transition points. 

. Above-mentioned (1) - (3) Inorganic EL element which has one of the dielectric thick films for inorganic EL. 
)15] 

jnction] The dielectric thick film for inorganic EL of this invention carries out sintering formation at an elevated 
nperature. In order to carry out thick-film sintering formation at an elevated temperature, the reaction of a substrate 
i a thick film must be made into the minimum. Furthermore, since heat shrink multipliers differ, a 2-dimensional 
tsile stress generates a substrate and a thick-film ingredient in the field of a thick film in the process cooled from 
tering formation temperature to a room temperature. This stress becomes larger as there is a temperature gradient, 
is stress also reaches GPa order and it becomes impossible to already maintain the thick film on a substrate. That is, a 
ick, exfoliation, and camber will arise. In order to perform sintering in an elevated temperature, and thick-film 
mation, a more intense crack, exfoliation, and camber arise. Therefore, in order to maintain the thick-film gestalt on a 
:>strate, a reaction with a substrate must be prevented and a certain stress relaxation in a cooling process must be 
r formed. 

)16] So, in this invention, phase transition or a certain ingredient is used for from sintering formation temperature 
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ore a room temperature twice or more as a thick-film ingredient. At a phase transition point, since the crystal system 
a thick-film ingredient changes,_when stress is contained in the 2 -dimensional side of a thick film at the phase 

stly. Therefore, the residual stress when cooling to a room temperature with phase transition or a certain ingredient 
ce or more can'decrease sharply, and a crack, exfoliation, and generating of camber can be prevented from sintering 
mation temperature before a room temperature. 
>17] 

nbodiment of the Invention] The operation gestalt of this invention is explained to a detail below. The dielectric thick 
n for inorganic EL of this invention is a dielectric thick film used for a double insulating-layer mold EL element, and 
ingredient which has phase transition twice or more in from sintering formation temperature before a room 
iperature is used for it. Thus, effective stress relaxation can be performed by having two or more phase transition 
nts. 

118] This dielectric thick film has at least the structure which formed the thick film with an electrode inside on the 
>strate, for example, drawing 1 , and structure as shown in 2. Between each of a substrate, an electrode, and a thick 
n, interlayers, such as a layer for easing the layer for raising adhesion and stress and a layer which prevents a 
ction, may be prepared. Moreover, a thick-film front face may be ground or may raise surface smoothness using a 
ttening layer. 

)19] drawing 1 and 2 show the structure of the inorganic EL element of this invention - it is a cross-section 
•spective view a part. In drawing 1 , the lower electrode 5 of a predetermined pattern is formed on the substrate 1, and 
: 1st insulating layer (dielectric layer) 2 of a thick film is formed on this lower electrode 5. Moreover, on this 1st 
ulating layer 2, while sequential formation of a luminous layer 3 and the 2nd insulating layer (dielectric layer) 4 is 
ried out, the up electrode 6 is formed by the predetermined pattern so that said lower electrode 5 and matrix circuit 
y be constituted on the 2nd insulating layer 4. 

)20] Drawing .2 is drawing having shown the example in which the lower electrode 5 in drawing 1 was formed into 
: 1 st insulating layer. Other configurations are the same as that of drawing 1 , give the same sign to the same 
nponent, and omit explanation. Whether it considers as the configuration of drawing 1 or it considers as the 
ifiguration of drawing 2 should just determine suitably according to the formation process of the configuration film, 
s property demanded. 

)2 1 ] A phase transition point is two or more places, and phase transition temperature is between the sintering 
nperature of a room temperature to a dielectric thick film, and while one of especially phase transition points is 200- 
0 degrees C, the ingredient which is the midpoint of a room temperature and sintering temperature most preferably is 
id for the dielectric thick film used as the 1st insulating layer. Here, the sintering temperature of a dielectric is usually 
Dut 800-1 100 degrees C. 

)22] When it is while one of phase transition points is 200-700 degrees C, as for the temperature of other phase 
nsition points, it is desirable that it is between room temperature -300 degrees C. When it has two phase transition 
ints, as for the temperature gradient of two phase transition points, it is desirable that there are 10 degrees C or more 
tong about 200-300 degrees C especially preferably. What is necessary is just to fulfill the conditions of the above [ at 
st two phase transition points ], when a phase transition point is three or more points. 

)23] Specifically, two or more kinds of mixture, the following oxide ingredients and the following ingredients, is 
table for the ingredient phase transition temperature is [ ingredient ] while being 200-700 degrees C especially, the 
itering temperature of a room temperature - thick film dielectrics, and. 

)24] (A) Perovskite die materials :P Pb system perovskite compounds, such as bTi03, rare-earth-elements content 
id titanate PZT (zircon lead titanate), and PLZT (zircon titanic-acid lanthanum lead), NaNb03, KNb03, NaTa03 5 
fa03, CaTi03, SrTi03, BaTi03, BaZr03, CaZr03 and SrZr03, CdZr03, CdHf03, SrSn03, LaA103, BiFe03, Bi 
stem perovskite compound, etc. The above simplicity, the perovskite type complex compound which contains three or 
)re sorts of metallic elements further, compound, various layer-like perovskite compounds. 

)25] (B) Tungsten bronze die materials: Niobic acid lead, SBN (niobic acid strontium barium), PBN (niobic acid lead 
rium) PbNb 206 and PbTa 205, PbNb 401 1, Ba2KNb 5015, and Ba2LiNb 5015, Ba2AgNb 5015, Ba2RbNb 
)15 and SrNb 206, Sr2NaNb 5015, Sr2LiNb 5015, and Sr2KNb 5015, Sr2RbNb 5015, Ba3Nb 10O28, and Bi3Nd 
047, K3Li2Nb 5015 and K2RNb 5015 (it R:Y and La(s)) Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, K2B iNb 5015, 
2TlNb 501 5, Ba2NaNb 501 5, and Ba2KNb 501 5 etc. - tungsten bronze mold oxide etc. 

326] (C) YMn03 System ingredient: Rare earth elements (Sc and Y are included), and Mn and O are included, and it 

hexagonal system YMn03. Oxide with structure etc. For example, YMn03, HoMn03 grade. 

327] These many have a phase transition point beyond a room temperature, and are ferroelectrics. Hereafter, these 
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jredients are explained. 

)28] (A) BaTi03- amongperovskite-die mat erials-G enerally.S r.syste m perovskite compound.etc. is a che mical 

in^a7^B03TlTis expressed7HereTA~mid"B "'express a cation respectivelyTAs foT ATifis^iesiraBle that they are one or 
>re sorts chosen from calcium, Ba, Sr, Pb 3 K, Na, Li, La, and Cd, and, as for B, it is desirable that they are one or more 
Is chosen from Ti, Zr, Ta, and Nb. 

)29] Ratio A/B in such a perovskite mold compound is 0.8-1 .3 preferably, and is 0.9-1 .2 more preferably. 
)30] Since it becomes possible to be able to secure the insulation of a dielectric and to improve crystallinity by 
iking A/B into such range, a dielectric property or strong dielectric characteristics is improvable. On the other hand, 
s than by 0.8, if it becomes impossible to desire an improvement effect of crystallinity [ A/B ] and A/B surpasses 1.3, 
mation of a homogeneous thin film will become difficult. 

)31] Such A/B is realized by controlling membrane formation conditions. Moreover, AB03 The ratio of O which can 
set is not limited to 3. Since there are some which construct the perovskite structure stabilized in an oxygen defect or 
peroxia depending on the perovskite ingredient, it is ABOX. Setting, the value of x is usually 2.7 to about 3.3. In 
iition, A/B can be calculated from X-ray fluorescence analysis. 

)32] AB03 used by this invention As a perovskite compound of a mold A1+B5+03, A2+B4+03, A3+B3+03, and 
C B03, A (B'0.67B"0.33)O3 and A (B'0.33B"0.67)O3, A (B0.5+3 B0.5+5)O3 and A (B0.5 2+ B0.56+)O3, A 
0.51+B0.57+)O3 and A3+(B0.52+B0.54+) 03, You may be any of A (B0.251+B0.755+)O3, A (B0.53+B0.54+) 
:.75, and A(B0.52+B0.55+) 02.75 grade. 

)33] Specifically, Pb system perovskite compounds, such as PZT and PLZT, NaNb03, KNb03, NaTa03, KTa03, 
Ti03, SrTi03, BaTi03, BaZr03, CaZr03, SrZr03, CdHf03, CdZr03, SrSn03, LaA103, BiFe03, Bi system 
rovskite compounds, etc. are these solid solutions etc. 

)34] In addition, Above PZT is PbZr03-PbTi03. It is the solid solution of a system. Moreover, Above PLZT is the 
npound with which La was doped by PZT, and is AB03. If a notation is followed, it will be O(Zr(Pb0.89-0.91La 
l-0.09)0.65Ti0.35) 3. It is shown. 

)35] Moreover, generally Bi system stratified compound is a formula among stratified perovskite compounds. It is 
Dressed with Bi2 Am-1 Bm 03m+3. In the above-mentioned formula, m is the integer of 1-5, A is either Bi, calcium, 
Ba, Pb, Na, K and rare earth elements (Sc and Y are included), and B is either Ti, Ta and Nb. concrete - Bi4 Ti 
>12,SrBi2 Ta 209, and SrBi2 Nb 209 etc. - it is mentioned. In this invention, any of these compounds may be used 
i these solid solutions may be used. 

)36] the perovskite mold compound with desirable using for this invention - phase transition temperature — 200 
*rees C or more - and the thing which has a high dielectric constant - desirable - NaNb03, KNb03, KTa03, 
Hf03, CdZr03, BiFe03, Bi system perovskite compound, etc. ~ it is - a more desirable thing - CdHf03 it is . 
)37] (B) As tungsten bronze die materials, the tungsten bronze die materials of Landoit-Borenstein Vol.16 publication 
the collection of ferroelectric ingredients are desirable. Generally tungsten bronze die materials are chemical 
mulas AyB 5015. It is expressed. Here, A and B express a cation respectively. As for A, it is desirable that they are 
s or more sorts chosen from Mg, calcium, Ba, Sr, Pb, K, Na, Li, Rb, TI, Bi, rare earth, and Cd, and, as for B, it is 
$irable that they are one or more sorts chosen from Ti, Zr, Ta, Nb, Mo, W, Fe, and nickel. 

)38] Ratio O/B in such a tungsten bronze mold compound is not limited to 15/5. Since there are some which construct 
: tungsten bronze structure stabilized in an oxygen defect or hyperoxia depending on the tungsten bronze ingredient, 
ratio O/B, it is usually 2.6 to about 3.4. 

)39] Specifically Nb (Ba, Pb) 206, PbNb 206, and PbTa 206, PbNb 401 1, PbNb 206, niobic acid lead, SBN (niobic 
d strontium barium), Ba2KNb 5015, Ba2LiNb 5015, and Ba2AgNb 5015, Ba2RbNb 5015, SrNb 203, and BaNb 
»6, Sr2NaNb 5015, Sr2LiNb 5015, and Sr2KNb 5015, Sr2RbNb 5015, Ba3Nb 10O28, and Bi3Nd 17047, K3Li2Nb 
>15 and K2RNb 5015 (it R:Y and La(s)) Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, and K2B iNb 5015, Sr2TlNb 5015, 
2NaNb 5015, and Ba2KNb 5015 These solid solutions, such as a tungsten bronze mold oxide, etc. are desirable, etc. 
Especially, SBN [(Ba, Sr) Nb 206], Ba2KNb 5015 and Ba2LiNb 5015, Ba2AgNb 5015, Sr2NaNb 5015, Sr2LiNb 
>15, and Sr2KNb 5015 It is desirable. 

)40] (C) YMn03 A system ingredient is a chemical formula RMn03. It can express. As for R, it is desirable that they 
: one or more sorts chosen from rare earth elements (Sc and Y are included). YMn03 Ratio R/Mn in a system 
rredient is 0.8-1.2 preferably, and is 0.9-1.1 more preferably. Since it becomes possible to be able to secure insulation 
i to improve crystallinity by making it such range, strong dielectric characteristics are improvable. On the other hand, 
;re is an inclination for crystallinity to fall, in the range which has ratio R/Mn [ good ] for less than 0.8 and 1.2. 
3reover, especially in the range which has ratio R/Mn [ good ] for 1 .2, a ferroelectricity is not acquired, but there is an 
;lination which becomes a usual state dielectric property, and the application to the component using polarization may 
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;ome impossible. Such R/Mn is realized by controlling membrane formation conditions. In addition, R/Mn can be 

culated from X-ray fluorescence analysis. „ 

)4r]"YMn03~with~desirabieusing'fo " 
cagonal system. YMn03 That in which a system ingredient has the crystal structure of hexagonal system, and a thing 
h the crystal structure of orthorhombic system exist. In order to acquire the effectiveness of phase transition, the 
stal ingredient of hexagonal system is desirable, concrete — a presentation — substantial — YMn03, HoMn03, 
\4n03, YbMn03, TmMn03, and LuMn03 it will not be — they are these solid solutions etc. 
)42] You may be the ingredient which carries out phase transition twice between room temperature - thick-film 
mation temperature alone among the ingredients described above, for example, SrZr03, CdHft)3, PbHf03, and NbO 
i, K)3 etc. - as the solid solution PbNb 206 PbTi03 The solid solution and PbNb 206 PbZr03 The solid solution 
1 Ba4Na2Nb 10O30 etc. — it is still better also as an ingredient which carries out 2 times or more of phase transition 
considering as such mixture with the above-mentioned ingredient although the count of phase transition is 1 time. In 
lition, in order to raise a degree of sintering and to adjust phase transition temperature, an additive may be added 
m the purpose for controlling a dielectric constant and conductivity etc. 

43] As thickness of the above dielectric thick films, it is 10-50 micrometers. Extent is desirable. 
44] It is not limited but especially the formation approach of a dielectric thick film is 10-50 micrometers. The 
>roach by which the film of extent is obtained comparatively easily, for example, a sol gel process, the printing 
cinating method, etc. are desirable. 

45] When based on the printing calcinating method, the grain size of an ingredient is arranged suitably, and it mixes 
h a binder, and considers as the paste of suitable viscosity. This paste is formed with screen printing on a substrate, 
1 is dried. This green sheet is calcinated at suitable temperature, and a thick film is obtained. 

46] When irregularity and a hole are as large as 1 micrometers or more, as for the obtained thick-film front face, it is 
:irable to form polish or a flattening layer on it, and to raise surface smoothness if needed. 

47] The ingredient used as a substrate can form 700 degrees C or more of EL elements by which the heat-resistant 
iperature thru/or 600 degrees C or more of melting points which can bear thick-film formation temperature and the 
mation temperature of EL fluorescence layer, and the annealing temperature of an EL element is formed especially 
ferably on it using a substrate 800 degrees C or more, and especially if predetermined reinforcement is maintainable, 
/ill not be limited. Specifically, a heat-resisting-glass substrate, such as ceramic substrates, such as an alumina 
aminum 203), forsterite (2 MgO-Si02), a steatite (MgO-Si02), a mullite (3aluminum203 and 2Si02), beryllia 
K3), alumimium nitride (A1N), silicon nitride (SiN), and carbonization silicon (SiC+BeO), and glass ceramics, can be 
ntioned. Each of such heat-resistant temperature is about 1000 degrees C or more. Also especially in these, an 
mina substrate and crystallization glass are desirable, and when thermal conductivity is required, beryllia, alumimium 
ide, carbonization silicon, etc. are desirable. 

48] Moreover, in addition to this, metal substrates, such as titanium, such as a quartz and a thermal oxidation silicon 
fer, stainless steel, Inconel, and an iron system, can also be used. When using conductive substrates, such as a metal, 
structure which formed the thick film with an electrode inside on the substrate is desirable. [0049] An electrode 
er (lower electrode) is formed a substrate side or in a thick film at least. Metal electrodes usually used, such as 
ladium, a rhodium, iridium, a rhenium, a ruthenium, platinum, a tantalum, nickel, chromium, and titanium, should 
t be used for the electrode layer further exposed to the bottom of the elevated temperature of heat treatment with a 
linous layer as a principal component at the time of thick-film formation. 

•50] Moreover, the transparent electrode of other electrode layers (up electrode) which has translucency in a 
determined luminescence wavelength region is desirable in order to usually take out luminescence light from a 
>strate and the opposite side. If the substrate of a transparent electrode is transparent, since it can take out 
linescence light from a substrate side, it may be used for a substrate side. In this case, especially the thing for which 
isparent electrodes, such as ZnO and ITO, are used is desirable. ITO is usually In 203. Although SnO is contained 
h stoichiometric composition, some amounts of O may be deflected after this. In 203 Receiving Sn02 Further 5 - 
vt% of a mixing ratio is desirable 1 - 20wt%. Moreover, the mixing ratio of ZnO to In 203 in IZO is usually about 
32wt%. 

•51] Moreover, an electrode layer may have silicon. This silicon electrode layer may be polycrystalline silicon (p-Si), 
nay be amorphous (a-Si), and may be single crystal silicon by the need. 

•52] In addition to the silicon of a principal component, an electrode layer dopes an impurity in order to secure 
iductivity. The usual dopant used for the silicon semi-conductor can be used for the dopant used as an impurity that 
at is necessary is just what can secure predetermined conductivity. B, P, As, Sb, aluminum, etc. are mentioned and, 
cifically, B, P, As, Sb, and aluminum are especially desirable also in these. As concentration of a dopant, about 
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01-5at% is desirable. 

[53] jMthough what is necessarjMS just to use the existing approaches, such as vacuum deposition, a spatter, a CVD^ 
th6dra"soT"gel processrand the-printingxa ~~ 
n with an electrode inside on the substrate especially as an approach of forming an electrode layer with these 
redients, the same approach as a dielectric thick film is desirable. 

»54] In order to give electric field efficiently to a luminous layer as resistivity with a desirable electrode layer, 1 or 
5 ohm-cm is especially 0.003 - 0.1 ohm-cm. Although based also on the ingredient to form as thickness of an 
ctrode layer, 50-2000nm is about 100-1000nm especially preferably. 

•55] As an ingredient used for the luminous layer of inorganic EL (electroluminescence) component, SrS:Ce, n 
S:Ce/ZnS), CaCa2 S4:Ce, Sr2Ga2S5:Ce, etc. can be mentioned as an ingredient for obtaining blue luminescence of 
S:TbOF, ZnS:Tb, etc. as an ingredient which obtains green luminescence of ZnS, Mn/CdSSe, etc. as an ingredient 
ich obtains red luminescence. Moreover, SrS:Ce/ZnS:Mn etc. is known as what obtains white luminescence. 
>56] It uses for the fluorescence thin film of such an EL element in this invention. As a **** ingredient with an II 
■up-sulfur compound, an II group-Ill group-sulfur compound, or a rare earth sulfide The II-S system compound 
inly represented by SrS Or the II-III2-S4 system compound mainly represented by SrGa2 S4 (II=Zn) The mixed 
stal or the mixed compound of combination of two or more components using rare earth sulfides, such as Cd, 
cium, Mg, Be, Sr, Ba, rare earth, III=B, aluminum, Ga, In and Tl, or Y2S3, and these compounds is desirable. 
•57] The presentation ratio of these compounds has a certain amount of solid-solution limit about each element rather 
n takes the value strictly described above. Therefore, what is necessary is just the presentation ratio of the range. 
58] Usually, an EL material thin film adds an emission center into a parent ingredient, an emission center ~ the 
sting transition metals and rare earth — the existing amount — what is necessary is just to add For example, rare earth, 
h as Ce and Eu, Cr, Fe, Co, nickel, Cu, Bi, Ag, etc. are added in a raw material in the form of a metal or a sulfide, 
ce additions differ with a raw material and the thin film formed, they adjust the presentation of a raw material so that 
lin film may serve as the existing addition. 

59] What is necessary is just to use the existing approaches, such as vacuum deposition, a spatter, a CVD method, a 
gel process, and the printing calcinating method, as an approach of forming an EL material thin film with these 
redients. 

60] Especially as thickness of a luminous layer, although not restricted, if too thick, driver voltage will go up, and if 
thin, luminous efficiency will fall. Although based also on a fluorescence ingredient, specifically, 100-1000nm is 
>ut 1 50-700nm especially preferably. 

■61] In order to obtain the sulfide fluorescent substance thin film of high brightness, it is desirable to form the sulfide 
crescent substance of the presentation which it is going to form at the high temperature of 600 degrees C or more, or 
inneal it at the high temperature of 600 degrees C or more if needed. In order to obtain the blue fluorescent substance 
ligh brightness especially, an elevated-temperature process is effective. The dielectric thick film for inorganic EL of 
; invention can bear such an elevated-temperature process. 

62] An inorganic EL element has an insulating layer between the above-mentioned electrode layer and a 
^rescence thin film (luminous layer). As a component of an insulating layer, for example Silicon oxide (Si02), 
con nitride (SiN), Tantalum oxide (Ta 205), strontium titanate (SrTi03), An oxidization yttrium (Y203), barium 
nate (BaTi03), Lead titanate (PbTi03), PZT, a zirconia (Zr02), silicon oxy-night RAIDO (SiON), What is necessary 
o be able to mention these multilayers, such as an alumina (aluminum 203), niobic acid lead, and a PMN-PT system 
redient, and a mixed thin film, and just to use the existing approaches, such as vacuum deposition, a spatter, a CVD 
thod, a sol gel process, and the printing calcinating method, as an approach of forming an insulating layer with these 
redients. As thickness of the insulating layer in this case, 50-1000nm is about 100-500nm especially preferably. 
63] Moreover, after forming an insulating layer as occasion demands, an insulating layer may be formed in a duplex 
ng the ingredient of further others. 

64] Furthermore on this insulating layer, an electrode layer is formed. An electrode layer ingredient has the already 
cribed desirable electrode material. 

65] By such approach, an EL element can be constituted using the dielectric thick film for inorganic EL of this 
ention. Since the property of the blue fluorescent substance which is conventionally insufficient of brightness since 
elevated-temperature process of a fluorescent substance thin film becomes possible can be improved sharply, a full 
or EL display becomes realizable, furthermore, it is high-density, and in this invention, since an insulating thick film 
hout a crack is obtained, dielectric breakdown of an EL element cannot happen easily, from the usual thin film 
)lex discontinuous construction, it is markedly alike and increase of stability, raise in brightness, and low-battery- 
tion can be attained. 
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•f i 

)66] Without using expensive substrates, such as a quartz, if the dielectric thick film for inorganic EL of this 

mention is used as„stated_abov_e, jt is cheap.and jthe_thick_film for inorganic EL which pan form^ajarge area can be 



•cample] Hereafter, the concrete example of this invention is shown and this invention is further explained to a detail, 
e component structure for explaining the example of the EL element of this invention to [example 1] drawing.! is 
)wn. The alumina substrate was used as a substrate 1. After screen-stenciling Pd electrode paste in the shape of Rhine 
i drying it on this substrate, it calcinated at 1200 degrees C among the atmospheric-air ambient atmosphere for 15 
nutes, and the substrate with the pattern electrode 5 was obtained. 

)68] Next, the dielectric thick film 2 was formed on this substrate 1 . As a raw material, cadmium carbonate, an 
idation hafnium, and sintering acid are added, and a principal component is CdHf03. Weighing capacity was carried 
t so that it might become, and temporary baking was carried out at 700 degrees C after preferential grinding with the 
1 mill. Again, preferential grinding was carried out with the ball mill, and grain size was adjusted the optimal. The 
ider of an ethyl cellulose system and alpha-TAPINE oar were added to these fine particles as a solvent, and it 
isidered as the dielectric paste of suitable viscosity. 

)69] After having screen-stenciled the produced dielectric paste so that it might be baked thoroughly with a doctor 
de and thickness might be set to 30 micrometers, and drying it on the alumina substrate 1 with a pattern electrode, it 
cinated at 1 100 degrees C of atmospheric-air ambient atmospheres, and the dielectric thick film 2 was obtained. 
)70] The obtained dielectric thick film did not have a reaction with a substrate, and was a crack free-lancer. The 
dectric constant of this dielectric thick film was about 500, and TDA heat measurement to phase transition 
iperature is 710 degrees C and 590 degrees C, and phase transition was seen by two points. Ebumation was carried 
t with the burning temperature of 1 1 00 degrees C, the stress of a substrate and a thick film was eased during the 
iperature fall to a room temperature at the phase transition temperature of 710 degrees C, and 590 degrees C, and the 
ck film of this invention had little residual stress in a room temperature, curved, and has prevented generating of a 
ck. By performing phase transition by two points shows that more effective stress relaxation happens. 
)71] As an example of a comparison, it is BaTi03. When the dielectric thick film was formed like the above using the 
Fedient, much cracks and exfoliations occurred in the thick film. BaTi03 Phase transition temperature is as low as 
)ut 1 00 degrees C at one point, stress is accumulated from the difference in the rate of a heat shrink of a substrate and 
lick-film ingredient at the time of cooling from burning temperature, and it is thought that it resulted in a crack and 
foliation. 

)72] CdHf03 of this invention It grinds in order to carry out flattening of the front face of a dielectric thick film 
ther, and it is 20 micrometers about thick-film thickness. It carried out. Besides, substrate temperature was made into 
D degrees C, and 0.6 micrometers (luminous layer) of SrS:Ce fluorescent substance thin films 3 were formed with EB 
;uum deposition. 

)73] Furthermore, SiNx 200nm (the 2nd insulating layer) of insulating layers 4 was formed on the SrS:Ce fluorescent 
>stance thin film by the sputtering method, the ITO oxide target was used on this, by the RF magnetron sputtering 
thod, at the substrate temperature of 250 degrees C, the ITO transparent electrode 6 of 200nm of thickness was 
med, and the EL element was completed. It is 190 cd/m2 by pulling out an electrode from Pd electrode of the 
luired structure, and an ITO transparent electrode, and impressing 50 microseconds [ of 1 kHz pulse width ] electric 
Id. Luminescence brightness was obtained with sufficient reappearance and dielectric breakdown was not seen by the 
ve it is [drive] 300V. 

)74] At the same structure as the [example 2] example 1, it is CdHf03. It changes to a dielectric and is PbNb 206. 
Zr03 The solid solution, and 0.95PbNb2O6 and 0.10PbZrO3 The dielectric thick film was formed. 
)75] As a raw material, a dielectric thick film adds a lead oxide, a zirconia, niobium oxide, and sintering acid, and a 
ncipal component is 0.95PbNb(s)2O6 and 0.10PbZrO3. Weighing capacity was carried out so that it might become, 
1 temporary baking was carried out at 700 degrees C after preferential grinding with the ball mill. Again, preferential 
nding was carried out with the ball mill, and grain size was adjusted the optimal. The binder of an ethyl cellulose 
item and alpha-TAPINE oar were added to these fine particles as a solvent, and it considered as the dielectric paste of 
table viscosity. 

)76] After having screen-stenciled the dielectric paste produced on the alumina substrate 1 with a pattern electrode so 
t it might be baked thoroughly with a doctor blade and thickness might be set to 30 micrometers, and drying it, it 
cinated at 1 100 degrees C of atmospheric-air ambient atmospheres, and the dielectric thick film 2 was obtained. 
)77] The obtained dielectric thick film did not have a reaction with a substrate, and was a crack free-lancer. The 
:lectric constant of this dielectric thick film was about 500, and TDA heat measurement to phase transition 
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iperature is 550 degrees C and 350 degrees C, and phase transition was seen by two points. Eburnation was carried 
: with the burnin g -temperature of-1 100 d egrees,C, the stress ofa substrate and aihick_film.was .eased during the, . _ 
iperature fall to a room temperature^ C, and" the 

ck film of this invention had little residual stress in a room temperature, curved, and has prevented generating of a 
ck. By performing phase transition by two points shows that more effective stress relaxation happens. 
)78] Like the example 1 , it ground in order to carry out flattening of the front face of a dielectric thick film further, 
i a luminous layer, the 2nd insulating layer, and an electrode were formed, and the inorganic EL element was 
)duced. By impressing 50 microseconds [ of 1kHz pulse width ] electric field to an electrode, it is 150 cds/m2. 
minescence brightness was obtained with sufficient reappearance and dielectric breakdown was not seen by the drive 
s [ drive ] 300V. 
)79] 

Sect of the Invention] As mentioned above, the dielectric thick film for inorganic EL of this invention solves a 
ction with the substrate which was a problem in the conventional thick film, the crack of a thick film, and exfoliation, 
i the thick-film structure which can bear the high process temperature demanded during fluorescent substance thin 
n formation can be realized so that clearly. In case the EL element using such the thick-film structure is excellent in a 
riinescence property and forms a multicolor EL element and a full color EL element especially, it does not have 
lectric breakdown, and can manufacture an EL element with sufficient reappearance, and its practical value is large. 
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b, mo, w, Fefeitmidiesin^iaeuii? 

[0 0 3 8] £?bfc^>^X^>7n>;^fl^Jt;: 
i5ttSJ#£0/BSi, 1 5/5lClS^$n-5t>CD^a^: 

tf *>©#$> 3 ©Tf. Jt^O/BlC&l/VTW:, m.^ 2. 
6~3. 4gS-f?fe-5. 

[ 0 0 3 9 ] (Ba, Pb) Nb*0. , 

PbNb* Oe . PbTajOs , PbNb<On, Pb 
NbsOe , SBN tt^iXhD>f 

<?AAU^A) , BaiKNbsOn . Ba 2 LiNb 6 
Oi6 > BaiAgNbtOu » B a? RbNbs Ois , 
SrNb20s . BaNbiOt , SriNaNbtO 
is . Sr 2 LiNbiOit , SrzKNbsOiB . S r 2 
RbNbsOis > BajNbioOjs . B iiNdnO 
47 . KsLisNbsOis . KsRNbtOiB (R : Y. 
La, Ce> Pr, Nd> Sm, Eu> Gd, Tb, D 
y. Ho) . Ks B i Nbs Oi s , SrjTlNbsO 
is . BaiNaNbsOit . BasKNbsOis ^F©^ 

>if7. t- > -f u >xsHWb«i& n e. ©Hi&fr 

^£?£L-<> mz. SBN [ (Ba. S r) Nb* O 
6 ] ^BaaKNbsOis „ BasLiNbsOis, Ba: 
AgNbsOis , SriNaNbsOu , SrzLiNb 

[0 0 4 0] (C) YMnOs &W®*£* ffc^RMnO 
s TJfttfS. R\-m±M7&& (Sc*5<fctfY£r^tr) 
ZMiitlfc 1 WZLkT'2bZ> ZL t^$FSL-Vi 0 YMnOs 
mWftiZ&tt&itmR/Mnfc. £P£L-<te0. 8~ 

1. 2T?$>D, ctD^L-<^0. 9~1. 

d ©<t ? TSjest'-r •& d t j; o . mmt$:v&&-fz> z 

Jt^R/Mn^lO. 85fcffi> 1. 2 €rJliL*l6HT?fi. 

*5, R/Mnli, ^tXH^*Tfe&^^*-5 E t*ST» # 
•5. 

[0 04 1] 4«Wf^fflts*Clt*tff*UV»YMnOi 
*t#W»4. JBa#fiS*«Av*a?S©t>©T*-5. YMnO 

ffijfci^lg&SrCYMnOa , HoMnOs > ErM 
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nOi , YbMnOi . TmMnOs , LuMnO. 7? 

[0042] yj^fc^tzMmno^ %m?mm~mm 
j&fmm<Dm\z2\mm3&-tz>w&-e3b-?Tb&<<\ tz 

SrZrQ. , CdHfOa , PbHfa , 
(Na, K) NbOs @^f*^LT^ PbNb 

*Og tPbTiOs (DWfefo PbNbjO. tPbZ 
rOs ©@}§#, Ba.NaiNb.oa. 

_t!s*j$rai, *BiB»®iEgBi i Ere****, ;me© 
[0043] eu:©^ o fe.nm&mm<Dmmt 

1 0~5 0 itm mMfiWWLV^o 
[0044] ilMCilMt 

■f, 1 0 ~ 5 0 urn SK©fltt«JttSfiMFiiJC»6n** 

[0 0 4 5] WJS!l^frfefetJ:-5*&{^ *^©&S$: 
[0046] »6nfcflWOTftt» KJfl^TW 1 Mtn£( 

±t^c#vi#&. jK^ucjsi;, mm^tdix. *m\\M* 
■£<d±\zt&&v-c, ¥--m&zfa±?Eii:z> z taw-*. l 

[0047] aettituTffltis*mt4, mmztimm. 

30 \zmtt&W®^1&^\J&£tfflS 0 0*C£lk 

<t47 0 0"C£Ui, #fC8 0 0t:JEU:©*KS:ffi«.\ -t 
©_L.CUj&$*1<5 E L SH^^jST^ 3te©^^iNI 

WT'g&b<DT;&n\£¥T\zm&-£ftz>b<z>T*\z.fr^o * 

(Aha ) , 

(2MgO • S i O2) , h (MgO • S i 

02 ) , h (3 A IjOs • 2S iOO , 

T (BeO) , ^bT^Sn^A (A IN) , WclsV 
n> (S i N) . fitfc^Vny (S i C + BeO).f© 

[0 0 4 8] ZOXtt^Z. 5^. *«Mbi"j3> 

£©&MS&£ffi tiSttt>T?t4. ^M#©^«14» 
ii? [0 0 4 9] mffii CFMMM) it. 4>1t< iib&RM 



9 

x-^a. ?>?m — v*rM i'DA. ^> 

[0050] m<Dwmm tmwm «. 

Z nO. I TO^ifCD^^MSfflV^Ctdtilft^* 
bt,i. I TOU Mln> O, <i:SnO,i:£'fb^«& 

j:^„ 0» Kl*fr-£)Sn02 <DM&ttiZ. 1~2 

0wt%. £<5tef45~l 2wt%/&5$F£L>^o IZ 
OTCD I ri2 Os \Z-tt?Z> Z n Ocom^iti^ ilfit. 1 
2~3 2wt%SS"X?*-5. 

[0 0 5 1] MUte. '>U3>Sr^r^fe01? 

fe^t/i. Z\<Dz/Vn>nffimiZ* ^->'J3> (p- 
S i) T&^T&. T^EJPv'r^. (a-S i) T&t?T 

[0 0 5 2] «®ff4. ^fi£^->Un>trinx.. ^« 

h<DT:$>ti\z<k<. ^jny^mmzm^^nx^m 

B. P. As. Sb. Aimi)Vgtf<btU ZtlZfDfcfr 
ft\ZB. P. As, Sb*U;tfA li^SUi. 
/N'>bOigStUT«0. 0 0 l~5at5KggBWf 

[0 0 5 3] ^tl6»O^T?g^S^firr^^tLx 

[0 0 5 4] mfiliC!>»3^4£ft*fcUna. %%J| 
KmU:<«l?-£#-^-r-5fc«e>. 1 Q • cm£CF. «rfc 
0. 0 0 3~0. 1 Q • cm-U*-5. bT 
14. JB»*1-**J*K::%>«kSj&*, £?£L<f450~200 
Onm. 1 0 0~ 1 0 0 OnrogSfe&S. 

[0 0 5 5] SiEL (xu-^hn;U5^>ytr>X) * 
"TW&ftMlzm^ZftZfflft-tlsTte. ife&mt$:%Z> 
W&LVT, ZnS. Mn/CdSSe«|. W@5&t%: 
#-5*H*£bT, ZnS:TbOF. ZnS:Tb^. 
ft&3m%%Z>tcSb<DW&t: bT. S r S : C e . (S 
rS : Ce/ZnS) n. CaCa 2 S« : Ce. S r 2 

Ga 2 Se : Ce<S**tf-SJlt*iT'*<5. Sfe^ 
^#5%OtLT. SrS:Ce/ZnS:Mn^! 

[0 0 56] :£f§f§if 14. ZltfXfc-p&EL 
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mtzm^n&ffiMiisT. im-wemt&m. im-n 

Kft^SnSII- S^ft-^1^4. illSrG aa S« 
tZ/ft^Etl-SII-III. -S. mk&tfa (II=Zn. Cd. C 
a. Mg. Be. Sr. Ba. ffcfcjg. 111= B. Al. Ga, In. T 

i) y 2 s 8 ^if©#±MJ5!£^. *5j;c;cme» 

[0 0 5 7] iftb ©{fc^Wffij^riiBS&K-kSE Lfc 

[0058] a^. ELm7t#«(4. e^mfc^ 

£f£?¥<E>«. mbirrnt4J;^. #]*J4. Ce, Eu&£ 

CDffctJI. Cr, Fe, Co, Ni, Cu, Bi, Ag 

u^^^Tzitmmomxwmzmmt^o mm 
(4. m&tM$fetiz>fmvm&z><z>^ wm^wm<D 

20 [0059] z\n$<DWft-zE-Lmytimmzmffc?z> 
[0060] ^emommt L-04. #fd®is$n-5fe 

di. iif*b<{41 0 0~1 0 0 Onm. 1 5 0~7 0 
Onn^^-Cib-So 

[0061] imm<nmvmy6mm&&z>rz.ir>\z. 

^ 6 0 0t:£U:Oli5t/im*^J6Kbit0. 6 0 O'CfiUiCD 

[0 0 6 2] «EL^It ±iBm®«tm^f^ 

Sibxii mtawk^u=i> (s i oo . ssffcs/ 

Un> (SiN) . g?-fb^>^;P (TaiO.) . 
fXhD>^A (SrTiO.) , WkA y b U ^ A 
^ (Y 2 0>) . 5P^>S?A*yj7A (BaTiO.) . ^ 
>SI#& (PbTiO.) . PZT. i?;Pn~T (Z r 
O.) , >>Un>^-+^-f h^-T H (S i ON) . 7 
(AhO.) . -3r7m§&* PMN-PT^W 

cvDfe memim. 

jetUTf4. !ffSt<(i5 0~1 0 0 Onm. ftiZl 0 0 
~5 0 0nro§iare$>£>o 
5<7 [0 0 6 3] «Sa?K:J:»3ieWi«^jaEUfca. $ 
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[oo6 4] -£t>\zz\cr>m&m±.\z.\z, nfflMdm&z 

[0 0 6 5] dCD^^^^tdiO, *^C«EL 

3o lbtt4^©]5S:/a1iX>&^fEK&-S£:g>. « 
-STc*. DVft?— (DEL?* Z.7U-fii$mBSmi:fc 

mmmzn&oT*. ELm^<Dwm.m^z\io\z< 
[0066] &j^<r^o\z. ■*mmv>%ffiE.-Lmm 

[0 0 6 7] 

e>\zmm\zwm?%. 
msmn &i\z*ms<DELm?<D$mMzfflm- 
zrz.iixDm'ffim&TK-to Wfcit UT7;U5 i-mm.* 

x^u->wju smzurdgt. ^^H^^i 2 0 
o"ct?i s#fe&u nz->wmsttwm:mz~ 
[0068] Mz, zomm 1 ±\z&mfcmm 2 

A^cfctf^JiftStegaoU £f&#£iC d H f Os 
5i5Cffl|U afc— ;W3;i'TSi#t9«P'8k 7 0 ori? 

ft*©***'*— * h £ bfco 

[0069] ;\°^->mm#7;^^-s«i±tc, jer 

s-e-fcgk. *»3?H£u 1 0 or-eflafcu !s§«#:/rai 

2£#*L, 

[0 0 7 0] ft&ttfJfmttJnJ&3. W&Lt-O&J&tfifS. 

<. ^77^7ij-T*^fc d ©gfmwPK©gf 

mt~ 7 1 O'Cfeitf 5 9 0"C-U$.0, 2^T*B^*s 

iw- *ssw©«BBi, ferns 1 1 ootctj«!& 

fcU ^ft*7f©P9aW>, *SB&i&*7 1 O'C&cfctf 5 

9 ot;T?x«tjPBic!)*a7*«PBsn. ^re©2§®& 

^ 2 j&T? tf bn§ d t K:«fc 0 , J; 0 &Ktt&£3riS£D 
[0 0 7 1] tUftWtLT» BaTiO, **PteJB<^T 

±mmmzmn&mm$:Mj&vrz£z.*>. mm\z\t. 2 
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»fflfl»51jft^l O0 t C@^^<. Mi^^C^ 

u 9=7? v. mmizm-ofzbMimz-zn&o 

[0 0 7 2] *^CDCdH f Oj M«#JP£I©^o5£ 

zzizwmkt&rc-itmm&ft^ msmMmz 2 0 um 

KlbJfc. d©±K:, S&M*&6 0 OtiU EBlf 
Sack 0 S r S : C e %yffimm (5fflM) 3£0. 6 

[0073] 2^ s i nx mam (M2<D$mm) 

jo 4ZXrty#V>!fm\z&r) S r S : Ce3£ftfl3£BLh 
^2 0 0nm^fi£U ^®±1I I TOfcffeft&*— fv b£ 

^2 5 orTf. Mil 2 0 Onm© I TOSHti6 
U EL*Ffc^jfcU£. #6nfcii©Pdm I 
TOS?Wffid^^€:fl#mU 1 KHzCD/tJPT.*! 5 
0/iS ©m^TOffr £ ^ t =fc «9 , 19 0cd/m s 

[0074] I^SS^2] «^1 t^^TO-e, c 
dHfO» M«#:{Cd^T. PbNbiOe tPbZr 
Os ©H^. 0. 9 5PbNb»Oe -0. lOPb 
Z r Os SSm#©BI£J&i£Ufc. 

[0 0 7 5] M«#:JfEM}4!^<h UT, 

#0. 9 5PbNb 2 0« -0. lOPbZrOi t& 

&£?\zmmv. #-)i>5.)vzM&®mk^ 700=01! 

[0076] n?->ii#7;P5 tit 1 ±cf^i 

W&fi 3 0 /i ml:^ «k ^5 \Z X? U - > WJ b> 

^^H^i 1 0 ot:-efe£u ^m#iPi^2 

[0077] %<btircMn&mmz> »st©£06»ts: 

<, J'7-yJ'7U-'!?^fe. £©§§«#WSI©^«£ 
14> ^5 0 01?*0, TDA^ffife&^+a^ia 
BB£> 5 5 ©■C^r/S 5 2&&ffia&ifl 

40 me.nfc *^©iPi^a, wsi 1 0 o'c-eii®^ 
-ftu SM^opBa*, «^?as5 5 o"c*5ck^3 

[0 0 7 8] £«&m £RMSfi:, ^«*«K©^M*$ 
SCTfi^trsfcftWWtffVi. ^il- m2©^©& 

m®^fi£bT^EL?^Fsfm^. 

KHz©;^i/7.itg5 0 p. swrn^^itrr-scttc^O, 

5^ 1 5 Ocd/m 2 ©^ 7 t)iSS75^^^<# l Sn3 0 0V©H 



(8) 



13 

[0 0 7 9] 
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[02] ^m<Dmmi-c$>^m<DEL^mt(oim 
[03] m^2mmmMELm?itm<D®mmm 
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